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(54) OUTER ROTOR BRUSHLESS DC MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make small an outer diameter of an 



outer rotor brushless DC motor without reducing the maximum torque 
of the motor. 

SOLUTION: The outer rotor R of the outer rotor brushless DC motor is 
provided with a plurality of permanent magnets 34 which are fixed on 
an inner periphery of a ring-shaped yoke 33 making N-poles and S- 
poles mutually face- arranged. A thin thickness part 34b is formed by 
cutting off the both edges on the outer peripheral surface in the 
circular direction of each permanent magnet 34 inward in the radial 
direction. A magnetic flux path 33b of the yoke 33 which connects 
between the thin thickness parts 34b of the adjacent permanent 
magnets 34 is made thick by expanding it inward in the radial 




direction. With this structure, a generation of magnetic saturation is 
suppressed by widening the cross-sectional area of the magnetic 

route in the magnetic flux path 33b, a lowering of the maximum torque is prevented and the permanent 
magnets 34 is made smaller. Since the magnetic flux path 33b of the yoke 33 is expanded inwardly in the 
radial direction, the outer diameter of the yoke 33 does not increase. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are arranged so that a periphery of a stator (S) fixed so that a periphery of the axis of rotation (8) might be 
surrounded, and a stator (S) may be surrounded, and the circumference of the axis of rotation (8) is equipped with a 
pivotable outer rotor (R). In an outer-rotor mold brush loess direct-current motor which consisted of two or more 
permanent magnets (34) attached so that N pole and the south pole might carry out phase opposite of the outer rotor 
(R) at inner skin of an annular yoke (33) and this yoke (33) Use circumferencial direction both ends in a peripheral face 
of each permanent magnet (34) as thin meat, and a thin-walled part (34b) is formed. An outer-rotor mold brush loess 
direct-current motor characterized by making heavy-gage the magnetic-flux passage section (33b) of a yoke (33) which 
connects between thin-walled parts (34b) of an adjoining permanent magnet (34). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the outer-rotor mold brush loess direct- 
current motor which has arranged the annular outer rotor equipped with two or more permanent magnets free [ a 
revolution ] on the radial outside of a stator. 
[0002] 

[Description of the Prior Art] The outer-rotor mold brush loess direct-current motor which has arranged the outer rotor 
equipped with two or more permanent magnets arranged at the circumferencial direction free [ a revolution ] on the 
radial outside of a stator is well-known by JP,1 1-215749,A. By denting the radial inner skin of the circumferencial 
direction both ends of each permanent magnet of an outer rotor, i.e., the edge as for which an adjoining permanent 
magnet carries out phase opposite, on the radial outside, this outer-rotor mold brush loess direct-current motor brings 
the wave of cogging torque close to a sine wave, and attains silence. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in an outer-rotor mold brush loess direct-current motor, 
although a short cut enlarges a permanent magnet to make the maximum torque increase, when it does in this way, 
there is a problem that the outer-diameter size of an outer rotor is enlarged. Then, in order to attain the miniaturization 
of an outer-diameter size, without reducing the maximum torque, the technique of switching a permanent magnet to the 
rare earth magnet of high performance from a common ferrite magnet, or adopting high flux density material as a core 
was adopted. Moreover, it is also thought that it is effective technique to make small the size of the air gap between an 
outer rotor and a stator. 

[0004] However, when the core of a rare earth magnet or high flux density material was adopted, cost goes up and a 
ferrite magnet is adopted, if the size of said air gap is set up small, the degradation by demagnetization will pose a 
problem at the time of low temperature. 

[0005] This invention was made in view of the above-mentioned situation, and it aims at attaining the miniaturization 
of an outer-diameter size, without reducing the maximum torque of an outer-rotor mold brush loess direct-current 
motor. 
[0006] 

[Means for Solving the Problem] A stator which was fixed according to invention indicated by claim 1 so that a 
periphery of the axis of rotation might be surrounded in order to attain the above-mentioned object, It is arranged so 
that a periphery of a stator may be surrounded, and the circumference of the axis of rotation is equipped with a 
pivotable outer rotor. A yoke with an annular outer rotor, In an outer-rotor mold brush loess direct-current motor which 
consisted of two or more permanent magnets attached in inner skin of this yoke so that N pole and the south pole might 
carry out phase opposite An outer-rotor mold brush loess direct-current motor characterized by having used 
circumferencial direction both ends in a peripheral face of each permanent magnet as thin meat, and making heavy- 
gage the magnetic-flux passage section of a yoke which forms a thin-walled part and connects between thin-walled 
parts of an adjoining permanent magnet is proposed. 

[0007] Since according to the above-mentioned configuration circumferencial direction both ends in a peripheral face 
of a permanent magnet were used as thin meat and a thin-walled part was formed, volume of a permanent magnet can 
be decreased and it can contribute to a cost cut. Moreover, since the magnetic-flux passage section of a yoke which 
connects between thin-walled parts of an adjoining permanent magnet was made heavy-gage, the cross section of a 
magnetic path in the magnetic-flux passage section can be extended, generating of magnetic saturation can be 
controlled, and lowering of the maximum torque can be prevented. And since the magnetic-flux passage section of a 
yoke has swollen to the radial inside, an outer-diameter size of a yoke does not increase it. Moreover, since a heavy- 



Page 2 of 4 

gage part and a thin- walled part of a permanent magnet are arranged at a circumferencial direction, cogging torque can 
be reduced and noise at the time of operation can be reduced. Moreover, since it becomes unnecessary to decrease an 
air gap in order to secure the maximum torque, there is also no possibility that degradation by demagnetization may 
occur, at the time of low temperature. 

[0008] In addition, the crankshaft 8 of an example corresponds to the axis of rotation of this invention. 
[0009] 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the gestalt 
of operation of this invention to the accompanying drawing. 

[0010] Drawing and drawin g 2 as which drawing 1 - drawing 4 indicate the 1st example of this invention to be, and 
drawing 1 regarded the serial multiple cylinder engine to the shaft orientations of a crankshaft are [ the 3-3 line cross 
section of drawing 2 and drawing 4 of the important section expanded sectional view of drawing 1 and drawing 3 ] the 
important section enlarged views of drawing 2 . 

[001 1] As shown in drawing 1 , the auxiliary machinery components mounting bracket 2 is being fixed to the side of 
the engine block 1 of serial multiple-cylinder-engine E carried in vehicles, and the lubricating oil pump 3 for power 
steering, the auto tensioner 4, AC dynamo 5, Water pump 6 for engine coolant, and the compressor 7 for air 
conditioning are fixed to this auxiliary machinery components mounting bracket 2. The crank pulley 9 prepared in the 
axis end (transmission and axis end of an opposite hand) of the crankshaft 8 of Engine E, The lubricating oil pump 
pulley 10 formed in the lubricating oil pump 3, and the tensioner pulley 1 1 formed in the auto tensioner 4, The AC- 
dynamo pulley 12 formed in AC dynamo 5, and the Water pump pulley 13 formed in Water pump 6, The single 
endless belt 15 is almost wound around the compressor pulley 14 formed in the compressor 7. Tension is given to the 
endless belt 15 by the auto tensioner 4 while the driving force of a crankshaft 8 is transmitted to a lubricating oil pump 
3, AC dynamo 5, Water pump 6, and a compressor 7 with the endless belt 15. 

[0012] Although the tensioner pulley 1 1 and the Water pump pulley 13 are driven by the back of the endless belt 15, 
using the endless belt 15 single in this way, by using the back, it can fully secure the coiling-round angle of the endless 
belt 15 to each pulleys 10-14, and it not only can arrange in a compact in the condition of having made the auxiliary 
machinery components 3-7 approaching mutually, but can drive the auxiliary machinery components 3-7 certainly. 
[0013] The cam-shaft actuation sprocket 21 and the balancer shaft actuation sprocket 22 which were formed in one are 
fixed to the crankshaft 8 which projects from an engine block 1 so that clearly from drawing 2 - drawing 4 . The 
endless chain 23 almost wound around the cam-shaft actuation sprocket 21 and the endless chain 24 almost wound 
around the balancer shaft actuation sprocket 22 are covered with the chain covering 26 combined with the engine block 
1 by bolt 25 

[0014] The boss section 28 of said crank pulley 9 fits into the axis end of the crankshaft 8 which projects through the 
seal member 27 from the chain covering 26 through a key 29, and a stop is escaped and carried out with a bolt 30 and a 
washer 3 1 . The yoke 33 annular to the outer edge of the side-attachment- wall section [ section / 28 / of a crank pulley 
9 / boss ] 32 prolonged radially is formed in one, and pulley slot 33a to which the endless belt 15 engages with the 
peripheral face of this yoke 33 is formed. Annular space is formed in the interior of a crank pulley 9, and the outer- 
rotor mold brush loess direct-current motor M which functions on this annular space as a starter motor and a 
radionuclide generator is contained. 

[0015] The brush loess direct-current motor M is equipped with two or more permanent magnet 34 - fixed along with 
the inner skin of the yoke 33 of a crank pulley 9, and a yoke 33 and permanent magnet 34 ~ constitute the outer rotor R 
of the brush loess direct-current motor M. Moreover, the stator R which consisted of two or more core 35 - arranged 
centering on a crankshaft 8 at the radial and two or more coil 37- twisted around these core 35 - through bobbin 36 ~ 
is fixed to the outside surface of the chain covering 26 by two or more bolt 38 --. A peripheral face minds the small air 
gap g of core 35 -- (refer to drawing 3 and drawin g 4 ), and it is said permanent magnet 34. - Inner skin is countered. 
[0016] As shown in details at drawing 4 , each permanent magnet 34 fixed to the inner skin of a yoke 33 equips 
circumferencial direction both ends with N pole and the south pole, and adjoining N pole and the adjoining south pole 
of permanent magnets 34 and 34 are carrying out phase opposite. It considers as the circular face centering on the axis 
of the crankshaft 8 which is the axis of rotation, and the inner skin of each permanent magnet 34 is a core 35. - The air 
gap g between peripheral faces is kept constant. Each permanent magnet 34 is equipped with heavy-gage part 34a of 
circumferencial direction medium, and the thin-walled parts 34b and 34b of the couple which stands in a row on 
circumferencial direction both sides of the heavy-gage part 34a. The thickness of heavy-gage part 34a is fixed to a 
circumferencial direction, and the thickness of thin-walled parts 34b and 34b is dwindled toward the direction which 
separates from heavy-gage part 34a by cutting and lacking the peripheral face of a permanent magnet 34. 
[0017] Although the peripheral face of a yoke 33 is used as a circular face, let the configuration of inner skin be a non- 
circular face according to the configuration of the peripheral face of the above-mentioned permanent magnet 34. That 
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is, the portion corresponding to the space inserted into the thin-walled parts 34b and 34b which carry out phase 
opposite and these thin-walled parts 34b and 34b of the adjoining permanent magnets 34 and 34 swells to the radial 
inside, and constitutes heavy-gage magnetic-flux passage section 33b. 

[0018] Although a crank pulley 9 will only function as a mere pulley if it ** and coil 37 - of the brush loess direct- 
current motor M is demagnetized, by exciting coil 37 - by turns to predetermined timing, a suction force and repulsive 
force can be made to be able to act on permanent magnet 34 --, revolution actuation of the crank pulley 9 can be 
carried out, cranking of the crankshaft 8 can be carried out, and the stopped engine E can be put into operation. 
Moreover, when a crankshaft 8 rotates in Engine E from a driving wheel with the driving force by which reverse 
transfer is carried out at the time of braking of vehicles, the brush loess direct-current motor M functions as a 
radionuclide generator, and generates the regenerative-braking force. 

[0019] Now, compared with the conventional thing equipped with thick fixed yoke 33 f and uniformly thick permanent 
magnet 34'- which are shown in drawing 6 , the effect according to following ranks can be acquired by having made a 
yoke 33 and permanent magnet 34 - into the configuration shown in drawin g 4 . 

[0020] First, permanent magnet 34 - Since circumferencial direction both ends were cut and lacked and thin-walled 
part 34b-- was formed, volume can be decreased, and when [ of permanent magnet 34 - ] permanent magnet 34 - of 
expensive rare earth is adopted, it can contribute to a cost cut. Moreover, the conventional thing shown in drawin g 6 is 
adjoining permanent magnet 34 f . - Since the cross section of a magnetic path is narrow in magnetic-flux passage 
section 33b'~ of yoke 33' inserted in between, magnetic saturation occurs in the magnetic-flux passage section 33b 1 -, 
and there is a problem to which the amount of magnetic flux of yoke 33' will decrease as a result, and the maximum 
torque will be restricted. Permanent magnet 34 which generating of magnetic saturation was controlled since the cross 
section of a magnetic path was large in magnetic-flux passage section 33b-- to it by this example, and was mentioned 
above - Reduction in volume is compensated, the amount phi of magnetic flux of a yoke 33 is fully secured, and 
lowering of the maximum torque can be prevented, miniaturizing permanent magnet 34 --. And since magnetic-flux 
passage section 33b- of a yoke 33 has swollen to the radial inside, the outer-diameter size of a yoke 33 does not 
increase it by magnetic-flux passage section 33b—. 

[0021] Moreover, since heavy-gage part 34a- and thin-walled part 34b— which have been arranged at the 
circumferencial direction at permanent magnet 34 - were prepared, the RF flux density of an air gap g is reduced, it 
can consider as sinusoidal magnetic-flux distribution, cogging torque can be reduced, and low noise-ization can be 
attained. Furthermore, since the maximum torque can be secured without decreasing an air gap g, there is also no 
possibility that the degradation by demagnetization may occur, at the time of low temperature. 
[0022] Next, the 2nd example of this invention is explained based on drawing 5 . 

[0023] Although the inner skin of a yoke 33 is swollen to the radial inside and magnetic-flux passage section 33b- is 
formed in the 1st example, in the 2nd example, magnetic-substance 39 - of another member is fixed to the inner skin 
of the yoke 33 of fixed thickness, and heavy-gage magnetic-flux passage section 33b- is formed. According to this 
example, securing the same magnetic engine performance as the 1st example, processing of a yoke 33 can be easy-ized 
and processing cost can be reduced. 

[0024] As mentioned above, although the example of this invention was explained in full detail, this invention can 
perform various design changes, without deviating from the summary. 

[0025] For example, although the outer-rotor mold brush loess direct-current motor M which functions as the starter 
motor and radionuclide generator of Engine E was illustrated in the example, this invention is applicable to the outer- 
rotor mold brush loess direct-current motor of the use of other arbitration. 
[0026] 

[Effect of the Invention] Since according to invention indicated by claim 1 as mentioned above the circumferencial 
direction both ends in the peripheral face of a permanent magnet were used as thin meat and the thin-walled part was 
formed, the volume of a permanent magnet can be decreased and it can contribute to a cost cut. Moreover, since the 
magnetic-flux passage section of the yoke which connects between the thin-walled parts of an adjoining permanent 
magnet was made heavy-gage, the cross section of the magnetic path in the magnetic-flux passage section can be 
extended, generating of magnetic saturation can be controlled, and lowering of the maximum torque can be prevented. 
And since the magnetic-flux passage section of a yoke has swollen to the radial inside, the outer-diameter size of a 
yoke does not increase it. Moreover, since the heavy-gage part and thin-walled part of a permanent magnet are 
arranged at a circumferencial direction, cogging torque can be reduced and the noise at the time of operation can be 
reduced. Moreover, since it becomes unnecessary to decrease an air gap in order to secure the maximum torque, there 
is also no possibility that the degradation by demagnetization may occur, at the time of low temperature. 
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DRAWINGS 




[Drawing 2] 




[Drawing 5] 
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40 «3 3b' ■"K*Jl*t«IB«>ISB»* s !*< V^^^ 1 *^ 
«>. *<?>lS*iSD«3 3t)' -i:«««iw«tii:o 
icv 3te*<tl/-C3-i?3 3' ottKS^K^O'Cft^: 

**Wlr't*K*a*J»3 3 b-tcfcoXlSSOffiBfR^ 

j£ < a r * /ciotciim«i«io#fe4^w$i) $ n . ±a 

3 4 -^a©**** ^tT3-^330 

®*fi*&3t»K:iieb. *^»e3-4-«r*saibo<f 

3- £3 3<DH*fc*J»3 3 b - t**a*«rt«tcB*fe 
50 A,z%*&?cib. I»**0tt3 3 b-U:j:-?tr3-^3 3 
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* m *;xxBffi<z>wrt tm &m? vmm. 0 



[002 1 ] ttdklKWSZ 4 -«cnJS*iaiccEB3n. *£lWK0fc®T\ fiffikilk 4 Jtt(C^&«K)|KS» 

fcJi|*S3 4 a ~* J;M|W3 4 b - ^mitc<DX\ . t&ifxmSMWS&tVmo* S* h *<9{&T£ 

C£#-C*&, Bee, xr^>>7g?:fij>$^Ci ■ »T*C i^/li* 0 . *fc*XS85©SW«to^W«rt* 

[0 02 2] £«v H5<CS^-T*%W©»2**« ^**fi*&fc«>exT^+^7'*W^Slt& ! eWtt 

'[0 023] *l*lfeM'C»3-»3 3<DrtBii«:«S Muv' 

*2*«Wr'W-*«3fl[)3->3 3<^JBfflu: [Hi 3 *y»fiWx>:>>**5>>W7 h<^* 

8l^cM»J*3 9»-tB«tTJW««««0»3 3 WtCJlfcB 

.Ht;iS9Wfttt»SC*#b, 3-^3 3<^>»I4* [03] H2®3-3WKiBH 

■SftLTiiiin^i^iiar^ci^'car^o [B4] H2©B«t*H 

[0024] CLt "*#fe IBS ] *^«*2|dl1ttc»4. R£B4ti:4tJfrr 

W*-C «>M ttt < ©WtSOItff"^ £B 

C£#?nirC'&*. 20 [B6] St*«>7'5*--o-*ffl7 r 7^U i XilME*--* . 

[0025] PUtt, **WT«x>:>>EG>**--* 4:*r, IWEH4K:»l6r*a 

<0ttS<^ffl^7^^-a-^S^5^UAi[iS*--^ 3 3 a-> ' 

«C«UXjaUHr*Ci^'C*4o 3 3b KftttQtt 

[0 02 6] 3 4 *Xtt£ 

[ftJMXMK ) KJLkV* b KM** 1 tcBttStiftJW 3 4b 
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(72)JH» CM -« F 
*5»«*TP**1TB-4*1* 

<72)JW# MB » 

W3HMn*rpiMtlTa4#l* »5$£ 



5H019 AA07 AA09 CC04 CC08 W02 
. FFOl 

5H621 BB07 GA01 GA04 HH01 JK02 

JK15 JK17 
5HS2? AA03 CAO? CA07 CMO CB03 

CB04 0001 D002 PP01 



